meadows of the Valley of Flowers National Park (VoFNP) (Image 1), we report here the recollection of Gentiana tetrasepala Biswas along with the causes of recent threats and the high need of conservation.
Gentiana tetrasepala was described by Biswas in 1938 on the basis of specimens collected by J.F. Duthie (No. 3166 CAL) from Ralam Valley (Kumaon Garhwal) on 26 August 1884. Since then the species was never recorded leading to the general assumption that the species had either become extinct or is not a distinct and taxonomically valid species (Garg 1987) . Chowdhery & Murti (2000) mentioned this species among the red taxa as per IUCN's criteria of red taxa (IUCN 1994) . It was placed under the 'IK' (insufficiently known) category as per the Indian Red Data Book (Nayar & Shastry 1987) . Rawat (2009) suggested that it be placed under the category 'I' (indeterminate). This species has a restricted geographical range (one small population in the alpine zone of VoFNP, Chamoli District, Uttarakhand). It has a very habitat-specific occurrence and seems partially affected by the recent upward shifting of the vegetation due to global warming and regional climatic variations. More recently, Rawat (2009) (Rana et al. 2010) .
(ii) Inevitable replacement of habitat in unstable reducing glacial cover and snow covers.
(iii) Global warming and regional climate change induced upward shift of sub-alpine flora which produce habitat replacement.
Korner (1999) strongly suggested a similar consequential stress on alpine vegetation. Global warming and micro-climatic changes are known to induce upward range shift (some times downward) of the plant species (Grabher et al. 1994; Grace et al. 2002; Parmesan & Yohe 2003; Dubey et al. 2003; Lenior et al. 2008; Xu et al. 2009; Rana et al. 2010 ).
If, the aforesaid reference trends are applied to only the well known protected population (habitat) of G. tetrasepala it will certainly disappear within the next few decades. The reason being that it is an obligatory seeder (annual) and is restricted to open high elevation terrain and it exhibits fast responses to climatic variation i.e. upward shift of the alpine plant species (Rana et al. 2010) . G. tetrasepala occupies sparsely vegetated stable slopes where ample open spaces are available for seeds to reach the soil level and germinate (Rawat 2009 ). However, rising temperatures, longer season length, and increased N 2 supply alone or in combination will open the alpine terrain for invaders from lower elevations and create pressure for an upward shift of alpine plant species towards the snowline (Rana et al. 2010 ). In such cases the existing habitat will allow other species from the lower alpine slopes to occupy available spaces making it a close vegetated slope. Consequently, G. tetrasepala will be eliminated due to unavailable open spaces at existing altitudes (Rawat 2009 ). Simultaneously, an upward shift is also possible in this terrain where the area is meadow and it is likely that soil will be available there even after half a century due to the recent disappearance of glacial mass, volume, area and length (Mehta et al. 2011) . The area where a population is located in the debris slide zone was earlier a grazing land of local livestock, which is now conserved. These few hundred plants of the species protected from anthropogenic pressure are at risk from upwards shifting of the alpine plant species (Grabher et al. 1994; Grace et al. 2002; Dubey et al. 2003; Parmesan & Yohe 2003; Lenoir et al. 2008; Xu et al. 2009; Rana et al. 2010) .
Considering a single extant population of few hundred individuals, the annual nature of the species, the severity of unpredictable climate and the stress posed by the upward shift of sub-alpine flora due to the recent climatic and glacial variations, its status must be reassessed as it is threatened. The present habitat of G. tetrasepala has provided an opportunity for its conservation but at the same time further studies need to be carried out with concerns of recent environmental changes and habitat replacement in the Valley of Flowers National Park.
Gentiana tetrasepala Biswas in Hk. f. Ic. Plant 4: ser. 5.t. 3359. 1938; Garg, Gentianaceae of Northwest Himalaya, 107, 1987; Rawat, Nat. Acad. Sci. Lett. 169-172. 2009 .
A tiny, glabrous, annual, alpine herb, 0.8-3 cm across. Root slender, filiform, branched. Stem branched at base; diffuse, 0.5-1 cm long, ascending in flowering, prostrate in fruit, glabrous, thin, greenish. Leaves radical 2-3 pairs, leaves of lowermost pair rounded to obovate-spathulate, cauline leaves obovate to pandurate, 2-5 x 1.5-3 mm; elliptic-lanceolate, entire, mucronate, recurved, glabrous, 1.5-2.0 x 2-4 mm, sessile. Flowers solitary, terminal on branches, pedicellate, 4-merous, 2-4 mm long, greenish. Calyx lobes four, 2-4 mm long, green, tube 2-2.5 mm, constricted at the upper end, lobes spreading, dissimilar, reflexed in fruit, ovate to lanceolate, 1-1.5 mm long, margins scarcely cartilaginous, entire, glabrous, acute. Corolla dull-white, shorter than calyx but slightly exceeding calyx tube, elliptic, 2-3.5 mm long, 4 lobed, lobes erect, very small, scarcely exceeding 0.5mm, entire, obtuse or rounded, plicae broadly triangular, slightly smaller than corolla lobes, incised or bidentate, acute. Stamens four, very small, inserted on the middle of corolla tube, filaments as long as or shorter than anther, filiform, 0.5-1 mm; anther ovate-oblong, included in corolla tube. Ovary elliptic or obovate, 1-1.5 x 2-3 mm, shortly stipitate, with orange-yellow nectariferous ring at base; style short, slender; stigma with two partially circinate lobes. Fruit a capsule with 3-7 mm long stipe, exserted of corolla tube at maturity, 3x4 mm, obovate, opening halfway down only, halves reflexed. Seeds brown, ovate-oblong, 1x0.75 mm, 15-25 per capsule.
Flowering and fruiting: July-October.
